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Suprarenal stent perforation after endovascular
abdominal aortic aneurysm repair
Matthew R. Smeds, MD,a Scott G. Westfall, MD,b Richard C. Pennell, MD,b and
Vito A. Mantese, MD,b St. Louis, Mo
A 66-year-old man with an abdominal aortic aneurysm previously repaired with an endovascular stent graft presented to
our facility with worsening midabdominal and back pain. Previous postoperative surveillance computed tomography
scans were unremarkable, showing excellent stent–wall apposition and a shrinking aneurysm sac; however, imaging done
on his arrival identified a contained rupture at the level of the celiac artery containing a perforating suprarenal stent. We
repaired this rupture with a surgeon-modified fenestrated stent graft. To our knowledge, this is the first reported case of
penetration of the native aorta by a suprarenal stent in the absence of infection or trauma. (J Vasc Surg 2012;56:1110-3.)
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oEndovascular abdominal aneurysm repair (EVAR) is
the standard of care in treating patients with abdominal
aneurysms who are not candidates for open repair. This
approach results in decreased morbidity and mortality with
the trade-off for frequent surveillance monitoring and in-
creased rates of secondary vascular procedures. Although
significant complications are rare, they do occur, with most
relating to endoleak.1 We present the first report, to our
knowledge, of a patient with aortic perforation after EVAR
secondary to a penetrating bare-metal suprarenal stent and
his treatment with a fenestrated endovascular extension
graft.
CASE REPORT
A 66-year-old man presented to our facility with complaints
of lower to midabdominal pain. His symptoms had been present
for several weeks, and a right inguinal hernia had been treated as
the presumed cause of his discomfort the previous week. De-
spite this, his pain was worsening and had spread to his back. He
had undergone an uneventful EVAR 7 months previously with a
Zenith Flex stent graft (Cook Medical Inc, Bloomington, Ind)
for an asymptomatic 5-cm aneurysm associated with left lower
extremity claudication due to left common femoral artery oc-
clusive disease.
The aneurysm had no high-risk neck criteria, and the prox-
imal infrarenal neck measured 26 mm in diameter and 4 cm in
length. The suprarenal aorta measured 26 mm at the level of the
superior mesenteric artery (SMA) and 29 mm at the level of the
celiac artery, with no obvious abnormalities at these levels. A
30-  96-mm main body was used and extended with appro-
priate limbs to the hypogastric arteries. Balloon angioplasty was
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1110erformed after deployment using a Coda balloon (Cook Med-
cal), which did not extend above the covered portion of the
raft.
A follow-up computed tomography (CT) scan at 3 months
howed no graft migration or endoleak, excellent stent graft appo-
ition to the aortic wall, and a shrinking aneurysm sac.
The patient’s medical history also included treatment for head
nd neck cancer, for which he had received radiotherapy, and a
revious exploratory laparotomy for a gunshot wound. The gun-
hot wound was in the lower abdomen, with bullet fragments
emaining in his right lower psoas muscle and a bullet lodged in his
umbar spine, well away from the suprarenal aorta. He denied any
ecent abdominal or chest trauma, and his review of systems was
therwise normal. His vital signs were stable, and he had well-
ealed midline abdominal and right inguinal incisions, without
igns of recurrent herniation or infection. His abdomen was mildly
istended but not significantly tender.
A CT scan revealed an 8-cm right-sided aortic rupture at the
evel of the celiac artery containing one of the baremetal suprarenal
tents (Fig 1). Other than the contained rupture, there was no free
ntraperitoneal or retroperitoneal blood, and the thoracic and
nfrarenal aorta appeared normal. The prior aneurysm sac mea-
ured 4.4 cm and had no signs of hemorrhage.
We decided to use a surgeon-modified fenestrated stent
raft for the repair. We did not have access to previous records,
ut based on the CT imaging, a 26-  157-mm Cook Zenith
X2 stent graft was modified with wire-supported fenestrations
lanned for the celiac, SMA, and bilateral renal arteries. The
enestrations were reinforced with wire cut from the tip of a
latinum Plus wire (Boston Scientific, Natick, Mass) and se-
ured with Prolene (Ethicon, Somerville, NJ) in a running,
ocking manner.
Bilateral groin and left subclavian artery cutdowns were per-
ormed, and an initial angiogram confirmed the rupture and visu-
lized one of the suprarenal stents angling into the perforation on
he right lateral wall. The graft was deployed high, intentionally
overing the mesenteric vessels. We then cannulated the fenestra-
ions with an 8-mm Atrium iCAST covered stent (AtriumMedical
orp, Hudson, NH) for the SMA and 6-mm covered stents for the
enal arteries. We were unable to access the celiac artery because
ur fenestration was a few millimeters low. A visceral angiogram
howed adequate collateralization from the SMA, however, so this
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good filling of the renal arteries and SMA and no signs of endoleak
(Fig 2).
Postoperatively, the patient required placement of a lumbar
drain for new neurologic symptoms in his legs and a return to
the operating room for a type III endoleak arising from the
noncannulated celiac fenestration, which was treated by cover-
ing this opening with an additional TX2 stent graft. Results of
multiple blood cultures were negative, and the patient exhibited
no signs or symptoms of graft infection preoperatively or post-
operatively.
Follow-up imaging at 1 month showed a shrinking periaortic
hematoma, no endoleak or signs of perigraft infection, and excel-
lent positioning of the stent graft, with patent fenestrations to the
SMA and bilateral renal arteries (Fig 3). The lumbar drain was
removed, without any significant lasting neurologic complaints,
and the patient was ultimately discharged to a rehabilitation facility
Fig 1. Computed tomography (CT) scan of the abdom
artery and containing one of the bare metal suprarenal st
Fig 2. Left, The initial angiogram confirms the ruptur
perforation. Right, Completion angiogram shows good fi
fenestrations and no signs of endoleak.after a prolonged hospital stay. IISCUSSION
Perforation of vascular structures by endovascular pros-
heses has been described. Penetration of the inferior vena
ava by inferior vena cava filters has resulted in erosion into
eighboring anatomic structures such as the renal artery,
uodenum, and aorta.2-4 These erosions are explained by
hin-walled veins and the long dwell time of devices with
ong fixation prongs. Endovascular stent grafts may also
rode through vessel walls and penetrate the duodenum or
reely rupture, but this is nearly always in the setting of
nfection.5-8 Infection in covered stents is rare, however,
ccurring in1% of repairs. Most infections occur1 year
f placement, with patients commonly exhibiting leukocy-
osis and positive blood cultures.8
Penetration of the covered graft material by the stent
omponent itself has been described, resulting in a late type
eals a right-sided aortic rupture at the level of the celiac
visualizes one of the suprarenal stents angling into the
of the renal artery and superior mesenteric artery (SMA)en reve and
llingII endoleak and rupture. This is likely due to repetitive
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has been described in multiple stent graft systems, includ-
ing the Zenith device.9-11 In addition, a recent case report
documented uncovered stents penetrating an aortic Da-
cron graft after thoracic endovascular aneurysm repair;
however, to our knowledge, iatrogenic perforation of na-
tive aorta by uncovered stents in the absence of infection or
trauma has not been described.12
The Zenith stent graft consists of self-expanding stain-
less steel stents sutured over a polyester graft. The superior
stents are noncovered, containing caudally oriented barbs
intended to extend proximal to the renal arteries to prevent
migration in the absence of suprarenal dilatation.13 Use of
stent grafts with suprarenal stents over devices that use
radial forces for fixation has been recommended for pa-
tients with angulated aortic necks, although superiority of
one device over another in long-term durability and out-
comes has not been demonstrated.14
Success rates using the Cook device are excellent, and
long-term follow-up has shown admirable patency with
minimal complications.15-17 Reintervention rates of 9% to
23% have been described, mostly for correction of en-
doleaks. Although stent fracture and component separation
have been reported, we could find no sources documenting
erosion of the suprarenal stents in the absence of infection.
According to Cook, since the Zenith device was released,
there have been only three reports (including ours) to the
company of aortic penetration by suprarenal stents.
In hindsight, our patient might have done better with
an infrarenal stent graft system rather than the Zenith
device given his adequate neck length. However, our group
has significant experience using the Cook device, with
excellent long-term efficacy in patients with a wide range of
aortic neck morphologies. Given the unusual nature of this
complication, identifying patients who will have issues with
the suprarenal stents seems impossible at this time.
From results of the pivotal trials for stent graft U.S.
Food and Drug Administration approval, CT surveillance
Fig 3. A follow-up computed tomography (CT) scan
endoleak, and excellent positioning of the stent graft, with
and bilateral renal arteries.of EVAR patients is classically performed at 1 month, 6onths, and yearly, although there are minimal data to
upport this frequency of imaging. In many groups, includ-
ng ours, if the intraoperative angiogram is pristine, post-
perative surveillance imaging is done at 3 or 6 months and
hen yearly.18 Unfortunately, had we obtained an image at
months, we would have noted the changes in his suprare-
al aorta before the rupture occurred.
This case illustrates a new complication of EVAR de-
ices with suprarenal stents. The sudden onset of symptoms
n a patient with previously normal screening CT scans
akes it difficult to prevent by means of surveillance.
owever, with a high index of suspicion in patients with
ague abdominal pain, this problem should be easily iden-
ified. Given the location of the aortic penetration, treat-
ent options are not straightforward. Possibilities include
enestrated or snorkeled EVAR or open repair. Open repair
n emergency situations is fraught with challenges, includ-
ng supraceliac aortic control and higher morbidity and
ortality rates than that associated with elective EVAR or
pen repair, and modified extension grafts demand a high
evel of endovascular expertise not yet available in all cen-
ers.19
ONCLUSIONS
This case describes the first report of native aortic
enetration by suprarenal stents in the absence of infection.
high index of suspicion is necessary in patients with
ew-onset abdominal pain after EVARwith endoprosthesis
ontaining suprarenal stents, even if prior imaging studies
ave been unremarkable.
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